Hypothermic preservation of hepatocytes. II. Importance of Ca2 and amino acids.
The importance of the components of a tissue culture media, Leibovitz-15 (L-15), for maintaining viability of hypothermically preserved hepatocytes was analyzed. Hepatocytes isolated from rat livers were incubated at 5 degrees C in an oxygenated environment with continuous shaking (to simulate organ perfusion preservation). L-15 + 5 g% polyethylene glycol (PEG) or variants of this solution were used as the preservation media. After 48 hr of storage, hepatocyte viability was assessed by measuring the release of LDH into the incubation medium and cell volumes were determined. Following 90 min of normothermic incubation (to simulate organ reperfusion), mitochondrial function was measured. Hepatocytes stored in the complete L-15 solution were about 90% viable at the end of 48 hr of storage, while cells stored in a solution containing only the principle electrolytes (PE) lost viability (70% viable). Only the addition of a combination of divalent cations (Ca/Mg) and amino acids was sufficient to maintain viability equivalent to that obtained in the complete L-15 mixture. Hepatocytes suspended in L-15 maintained normal cell volumes (3.85 microliters/mg protein), while cells in the PE solution were swollen with cell volumes of 4.66 microliters/mg protein. Only the addition of Ca/Mg to the PE solution was effective at suppressing cell swelling similar to the complete L-15 media. Both basal and uncoupler-stimulated respiration were depressed in cells stored in the PE solution (15 and 28 nmol O2/min/mg protein) as compared to cells in L-15 (21 and 41 nmol O2/min/mg protein).(ABSTRACT TRUNCATED AT 250 WORDS)